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LC 50 for Rats s 2 Min, Exposure

Projeot A 10.2 TeR.LoRe 27
- ABSTRACT

OBJECTs

The objest of projeot A 10,2 is to determine the toxicities of
standard and proposed ohemical warfare agents,

The objsot of the work desoribed ia this report was to determine
the LC 50 of Cyanogen Chloride for rats exposed 2 min. sand observed 18
days.

RESULTS s

The LC 650 of Cysnogen chloride has besn determined, The following
results were obtained:

dnal, Conen. Mortality
ng./1, fraction %
4.2 012 o
8.8 ) o
5.9 3/12 2
7.5 4/12 33
11.2 6/12 60
13.2 8/12 67
15.5 11/12 92
16.3 12/12 100

CONCLUSIONS s

The LC 50 of ocyanogen chloride for rats exposel for two minutes and
observed for fifteen days is 10.1 mg./1. (L(Ct)gg = 20,20G).

RECOMMENDAT10NS &

It is recommended that coucentrations of CC be determined in field
tests both by bloassay (rat) and by chemical analysis. It ia believed
that@the rat would be useful particularly when the concentrations range
between 6 and 15 mg./lo
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PrOJ.Ot A 10.2 ?.R.L.R. 27

I. IBTRODUCTION.

Ae Objoet.

The object of project A 10,2 is %c dctermine the toxicitiea of
standard and proposed chemical warfare agents.

The object o the work desoribed in this report was to determine
the LC 50 of oyanogen chloride for rats exposed 2 min, and observed 16 days.,

B. Authc rig.

Work was done by authority of \Chior‘f"ﬁti!l'.’s.rund‘or project A 10,2,
II, BISTORICAL.

To date the LC 50 of oyanogen chloride for rats has mot been reported,
Eowever, Marshall and Miller (PR 222) studied the toxieity of cysnogen chlor-
ide for the rat and several other species, varying either the time of expo-
sure or the concentration of agent, From deta collected on 66 rats, they
found that, with death as the end point, the time-soncentration relationship
could be expressed as & smooth parabola becoming asymptotis to the axes. In
these experiments the shortest exposure tize was 7 1/2 minutes and the lethal
concentration was found to be 0.89 mg./1.

These investigators described the symptoms ss immediate excitement;
irritation of the eyes and respiratory traot; lechrymatien; salivatien and
an incressed respiratory rate, These were followed by coavulsions, prostra=-
tioa, unconsoiousness, and death, In those animals surviving uncensociousness,
recevery was fairly rapid and praotically certain, depression lingering enly
for a day or two.

English investigaters (Ph 1, XLVI.1l, 1918) also sbserved the time-con-
oentratien relationship fer the rat, At the two lowest expaosure times they
found the following:

Conon. Exposure 1‘% Deaths
0.66 mg./1. 10 min. o/2 -
1.40 10 - 3/3
1.40 6 2/8
2,80 6 2/2
.1-
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111, EXPRRIMENTAL.
A, Nateriale and Bguioment.

Oypnogen chloride was obtained from the Protective Development Division,
Teohniocal Command, Bigewood Arsenal. It was 68X pure,

Rats were obtained from two sources, namely, Philadelphis Supply Co.,
Philadelphie, Pa., strein uncertsin, and Medical Research laboratory, Bdgewood
Arsenal, Wistar struin. All of the rets used weighed st least 200 g.

The 386-1, chamber described in E.A.T.R, 376 was used for gassing.
B. Procedure.

The large bubtbler contsining the oyanogen chloride was immersed in an
ice dath during the gsssings. Conocentrations of the agent were set up in the
ohsmber by passing nitrogen thru the bubbler, TwWelve rets were exposed to sach
conoentration, Alternate pairs of the two strains were placed in each of the
six compartments, The animals were cbserved closely duiring and after each two
minute exposure, The post-gassing observation period was 16 days.

Analytiocal oconocentrations were determined by absorbing the agent in
3% sodium hydroxide in 70K ethyi alochol and amalyzing for chloride by the
Volhard teohnique.

C. Results,

l. Toxioity.

The following resulte were obtained:
Table 1

Toxioity of Cyanogen Chloride for Rats 1 2 Min. Exposure

Anal, Conon. Room Temp, Rel. Hum. Mortality
u.;Ic . . ’ ’ fraction
4.2 _ 20 27 -0/12 0
5.8 20 27 0/12 0
8.9 22 26 /12 ¢ 26
7.6 20 22 4/12 33
11,2 20 2, 8/12 50
13.2 20 22 8/12 a7
it .8 22 26 11/12 92
16,3 21 21 12/12 100
*One of these three deaths ococurred 10 days after exposure.
= X
«H-
Tdpbse
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Data from Table 1 are plotted in Chart 1, which indicates that the
LC 50 of oysnogen chloride for rats exposed 2 minutes and observed for 15 da}s
is 10,1 mg./l. 4s slready indicated, only one of the deaths was delayed. The
remaining 43 deaths oocurred within 40 minutes after gassing., There was rela-
tively little difference in the mortality rate between the Wistar and the Phila-
delphia rats. Of the 44 rats killed, 57% were of the latter type.

2. Symptoms.

The ruts became very sctive within a few seconds after being introduced
into the chamber containirg oyanogen chloride., They pawed contimually at their
noses and syes and ren around wildly in their compartmeat. After approximetely
30 seconds, the aotivity became viclent, followed shortly thereafter by collapse,
unconsciousness and death., Incapacitation and collapse occurred about 70 seconds
after the start of exposure,

IV, DISCUSSION.

Comparisons between the LC 50 of CC for rats and goats, and thé LC 50 for
rats and goats are tabulated below:

Agent Rat LC 60 Geat LC 50

’ : uo;lo ‘-; 1.

cc 10.1 1.8 (TRLR 26)
AC 1.1 (TRLR 22) 1.1 (TRLR 23)

The wide difference between the LC 50 of CC for rats ami goats 1s to bo noted.
Attempts at axplanation may be based on two major premises, (1) differences in the
6bility of the two species to detoxicate, destroy or eliminate cC, snd (2) differ-
ences in respirstory physiology.

Experimerts have been performed recently by Lt. D. Karmofsky (unpublished)
in which he found that the intravenous LD 50 of CC in rats and goats was about
6.0-6.5 mg./kg. and 3.0-3.5 mg./kz. respectively whem injections made over a period
of 1 minute., Unpublished date of the Biochemistry Se~tion, Medical Research lab-
oratory, Edgewood Arsenal, have indicated that 30 second injections have established
the LD 50 of 3C for both dogs and rabbits at 3.0-3.5 mg./kg.

» It thus appears that the LD 60 of CC for goats, rabbits and dogs is about the
same, and presumably, the detoxication retes for (@ are of the same magnitude.

Sinoce the LD 50 of cC for rats ia about twice that for the other animels it may be
sssumed that the detc iocation, destruction cr elikminstion of CC proceeds at a higher
rate for rats than for goats. However, thisdoubled detoxication rate ocannot en~
tirely explain the 611 retio of the LC 50 by inhalation. This phenomenon must
tosrefore be due to differences in the respirstory physiology of the two species.

It is suggested that experizents be performed to show the effest of 2C on the

.3-
ST )
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smplitude and rate of respiration of rats and goats and oclarify this point.

This resistance of the rat to ocyanogen chloride is of particular interest
in relation to field test studivs in which it may be considered desirable to check
snalytical concentrations with animal data, Obviously, with higher ooncentrations
of cysnogen chloride (6-15 mg./l.) rats could be used where goats and mice could
not. Similarly, the converse of this is true at concentrations less than 6 mg./l.

V. CONCLUSION,

- The LC 50 of cyanogen chloride for rats exposed for two minutes and observed
for fifteen days i» 10.1 mg./l. (L(ct)50 = 20,200).

V1. RECOMMENDATIONS.

It is recommended that concentrations of (C bedetermined in field tests both
by biocassay (rat) and by chemical aralysia, It is believed that the rat wouldi be
useful particularly when the concentrations range between 6 and 15 mg./l.
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SUBJECT: Internal Request for Change in Distribution:

* 1. This action is in response to an Edgewood Chemical Biological Center (ECBC) Internal

Request for a Change in Distribution on documents related to cyanogen chloride.

2. The listed documents in the attachment have been reviewed by ECBC Subject Matter Experts
and deemed suitable for the change in distribution to read “Approved for Public Release;
distribution unlimited.”

3. The point of contact is Adana L.'Eilo, ECBC Security Specialist, (410) 436-2063,
adana.l.eilo.civ@mail.mil.
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